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Oxide, typically, a binary compound of oxygen with another element. Such simple oxides differ 

from complex or multiple oxides, which contain two or more elements with oxygen. In addition, 

organic oxides—or ethers—consist of an oxygen attached to two hydrocarbon radical groups.  

Oxygen forms oxides with all elements except most of the relatively inert gases. The oxides can be 

produced by a direct reaction between oxygen and most elements under the appropriate pressure 

and temperature conditions. The high reactivity of oxygen is due to its great affinity for electrons 

and to its high electronegativity, which are the highest for any element other than fluorine.  

Metal Oxides  

These compounds are solids at room temperature and have high melting points. They vary in 

structure from crystalline to soft amorphous solids. Metal oxides exhibit varying degrees of ionic 

character. Ionic oxides are obtained with the alkali (Group IA) metals, having the general formula 

M2O, and with the alkaline earth (Group IIA) metals, represented as MO. The oxides of the less 

active metals of Groups IIIA, IVA, VA, and VIA are considerably less ionic.  

More than one oxide of a metal is possible if the metal can exist in more than one valence state. 

For example, iron forms ferrous oxide (FeO), ferric oxide (Fe2O3), and ferroferric oxide (Fe3O4). 

The oxide of a metal with the lower oxidation state is the more ionic and the more soluble in 

water.  

Many transition metals, as well as lead, tin, and antimony, have oxides that are 

nonstoichiometric—that is, the atomic ratios of metal to oxygen are not whole numbers. Such 

compounds thus exist over a range of compositions, all of them possessing the same underlying 

structure.  

In general, metal oxides dissolve in water to produce alkaline solutions. These oxides are basic 

anhydrides. The more soluble the metal oxide, the stronger is its basic behavior. For example, 

barium oxide reacts with water to yield an aqueous solution of barium hydroxide. The exceptions 

to this rule are beryllium and certain transition metals in their higher oxidation states. Their oxides 

form acidic solutions.  

The oxides of aluminum (Al2O3), tin(II) (SnO), and iron (III) (Fe2O3), for example, are amphoteric 

species—that is, they exhibit both acidic and basic properties.  
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Nonmetal Oxides  

Compounds of this type exhibit mostly covalent bonding and usually exist as gases. However, the 

oxides of arsenic, boron, phosphorus, selenium, silicon, and tellurium are solids and usually 

polymeric, with small molecules joined together to form a very large one. Although the rare gas 

xenon does not react directly with oxygen gas, xenon, trioxide (XeO3) can be prepared from xenon 

tetrafluoride (XeF4).  

Nonmetal oxides are acidic anhydrides. For example, sulfur dioxide (SO2) gas will dissolve in 

water to produce sulfurous acid.  

See also Peroxide.  
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